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(57) [#fF§it*tf)$SB] 

] ;>W>h^>XKi:oT l*finjlelg§<h2 

x-r yy-*^a>*>K»cra»ia-&T*7K»-rsHi«ii 

^O^" > • ^ ^^i^jlCcto T 1 XffllslK^ £ 2 *<M(hJS£ 
ffi*ffl*M^eUS*TS»»a!DC-DCn>A-^lc: 

^-r :/ h ^ >x co 1 rfcn -r ;w*±x -f *y ^mT<oxf}^ 



2 

««A*«*lr*«SnT*->*>"rSttlClltEF7-f 



^Stt^^lD C-D c □ >y\-^ 0 
[|» *H 2 ] 2jr£ >H^>XtcJ:oTl^:{giltH}g&<h2 



(2) 

3 

x-r v^m^<D*>mm\zmmzi£T*7mW)~?z>mm 

\zjj*)i=?zfcmL. 2^m\B\^xmm^mvxm.mm 
^mtf^f)^^ijT^mmmDc—Dcz}>/^-^{z 

mtmm\zmm^tiT±7,-r v3 L m^<D*->*>*m 

Y 7 h 7 >X<D 2&m\z\Z. iiuggffrJflf/^X 

zfex-r v^m^<D*>mmmzWi3L7.-( v^m^&*- . 

[Ht:*3t3] ;*-f>h^>XK:i:-3Tl ^IiaSS <h 2 

xti&m<D3ti&mmmz£-DT*> - xymmznzn 

X-T -y^^g)^>Miji^[^ffl^-tj:T^^^^i'r^f^^ 
g»^pa*3gttS*U Mf^X^y^^p(D:*->ggift£ 30 

t<d*> » *7mmiz£^Tifrm\^mfrt>2%:®mffi 
^x^^^^^iiL, 2^mm^xmm^mi,xm.mm 

^y H^>x<a i&=i-r;ua^x-r 7fif(DA^f 
tLzrt 2 h^>xco2y>:{|i]tcn, mmnmn)VX 

iz^z^x-i vTm?<D*>mmm\z. nx^v^mT- 
*>n. mttm*ymmm&\z^xz->*7mmz 

Xj]&m<D3zWLm\Z&r>X*> • t7nx< y^iH^ 

A^^a^ftm^tC^$tlX< ^^^>fCj:oTf^ 
^^^^^A^^fi^^m^itT^Wg^^^^^ 

z^zmmx-t y^-m^t* ±x-r 7fif^t>ii so 
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^tcffi^^ti^) K 7 h ^ >xco 2 ;K^/\°;i/X 

ttS^^^O^>^P B ^ircfTHfflBig©jX-f ^iHTlCX 
-f y >mmmn £ LT jmx. £/^Xtti§?Iffi[e]i&<h £ 

4 ] >H^>xtc^oTi^:^J[plg§^2 
#®ltm&frl&^gn, iyx^J[Hii^^^^^i/i;vx^ct:^) 

xji^m<D^Wimmmzx^x^> • a-^ffiftsna^ 
x-r -y^^o^->^iji^^^^-^T^-^^'r^>i^^ 

t-(d*> : ^ymm\z^r>x i^k®m&frt> 2^mmm 
tcx^^fc^u 2Kmm&x&WLW-misXW.ffi i m 

7-ryh7>x<^i ;i^fex-r -y ^m^coxti^ 
mtmmzmmznxn^ >y^^o^->^->^jg 

K7-f7 / h7>X(0 2MJ(:H fflfg3M/^X 

&xti&m\zJini$nx*->*>^&mzMmv7'i 

n^i^^^^tm^co^— >^->M^-^^-f > h 2 >xo 

<7)A7^^»^)7cm^g§tcn, ^x-r v^m^<D*>mm 
mizmiiX't v^-m^tf?— v^-r&tuic^x-r 
mT<D xjj&m&mmmzmm it h ^-r y h ? >xo 
i *n-r ji^comi&mfc&^&x y^^-jy? >x<Dm 
77 7 v -f -r ^> m m mmm^mmmm $ nt ^ 

[is*^ 5 ] k ^< y h ^ >x cd i -r ;kdm^^ 
(cy-r^-- H^s^^nx^^is*^ i x\$m 2 x 
izm j£m^xizm&m4jm<n&&MD c-d c a >a 

[0 0 0 1 ] 
[0 0 0 2] 

m&vmm %.m&zihJj~?z>iBi&£i>xmmmDc 

mv>7* Yzi>n—92-( yoy^^^tix^ 

z.<Dmmzwm¥3-2 3 5 6 6 s^mzm^z 
nx^z>*><Dx£>z> 0 

[0 0 0 3] f^StC^^T. 1 IU^^T% late 

(+) a*. ibte (-) xti. 2«±x-r y^m^-. 



5 

ate ( + > tB*K lObtt (-) B1AT*0, 2, 5, 
6, 7, OX<7f$f«Nft>^MOS FET 

[0 0 0 4] CKBimBlCfcHT* A**f 1^6A*S 

mm^ * <f > h ^ >x 4 k j: o rxats* \z 2 ^©s^ 
jceit^n^o fit, ^mmti^mmmmm^ 5 , 6 

T?fi»t£ftfcfg, ^3-^3<;U8, n>5 :f >-y-9^J: 
[0 0 0 5] 8ESSfl9raHiSESIt*^5i3<fctfKil!iX-f 

*f 7ii ^x-r y^m^F2<D^ y^y^mmzmm 

LT4 U5 ^ <> b 7 >X 4 ©tE2ffcl:«t o T, £X 

[0 0 0 6] 3£X-f 7^2^711/^ > h^> 

7 (D^y-i K D ft 9 LT^MJ^iloStif 6 CD 
AASi^t^n> K^ffliJ^S^^ 6^>T 

A4©iJt7 h^7bTU-tr»> h/^A#ft<ftot 
±A-f y 2 ^>t5STB»A>f y ^ 

[0 0 0 7] SSMHJHSttX?- 

•&Z>C£tfx^Z><DX. m&mmtt&W'&n&Zi^o t> 

[0 0 0 8] 



(3) 4$«F 3 3 3 9 4 5 2 
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mcomMtmrn^ y ^n^- 7 £9 o »tsm^ 

e«tffl'i^»BSES5^6^iZT^S"eSc+n s c c/)jin 

TiMJi^iiffi*? 5 a** > ufcika^tttetKftiraai 
io t» ^-f>h7>A4©2*n>f^ eatWJi^iasdSE^ 

^6, SEffiflJHJfflSat*^ 5 , ;*-f>N^>X4£>2* 

zi^c )\s&m\zmzm&iz±m<Dm&mmmtiz>o 
[0009] zvmt&nmtmstmmm&ffimTstf* 

^>o c<Dm»nm<omn\zj:z>xm^'v^if3i^±^um 

9S5fefc<fctf/^Xa*383rr5. Z\<Dfc®, ^x 

K*g»«ffi<0»9«ffc<Bfc«>, M*»^.oTK 
St < f3iZ> £ ^ 3 HIB3&«»* U&. 

[ooio] mz. fisimmmmffi\zj:z>mmm$:\t* ^ 

X^ y3 L mi L 2<DX-( y3 L >tfm$L&\Zttmi,Xjzg< 
\ t ft m W £ L X -f y =5- > ft Sc CO K ^ & { b 6 0 ^ _t 
[0 0 1 1] *5B^tt. Jt8Bft*©S»6»ftf 

* : F2©*7»iBBcos{S±«'xf, mmmmmT6$:*> 

*3£W<Dm2<D&mZ* y3 L m z ?2tf?->*> 

■5 /MWW«C«»iDC-DC n > A— ^ *S«-T 
[0 0 12] 

40 t*^:^)^. mico^g^H ^-T > N^>XtcJ:^T 
lA«imB < ?:2*ffl|5lgS3&tjfia$n, 15fcflSlHlBlrttfi| 
ffl/^XJC^-SA^S^ttmi&f^tcioT^-V - it 

ymmzn&nx^yT-m^F&ffiTL. 2&m®&\zit'p 
< t & tu ta^x -< y ?-m^<D * >mwj \z m m ts itx * 

it, ±X-T y^m^<0*> • ^"^^ililCcfcoT 1 *{§HIhI 
»*^2*ffll5lBJCX^4 £ «:gjiL. 2*®JEeJ2ST^ 

50 DC3>A- ^IC^d^T, mil2^X< y?-mT<D\J)& 
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znz f 7^ y h 7 >xo 2 j^/^xaj^^^ 

[0 0 13] *2 0J6Wft ;*-f > h ^ >XtC,£ 

Sg\ ^-f 7^f<ot> ■ t7ai(:J:-3Ti»ill 

&m<D3tmmmz v^-c y h?>y<p l&n-nt^^x 

[0 0 14] 

[0 0 15] Sg3_<Z>f£Wi* > N^>X(r 

tc aMgAjkZ £ S A ftg«<PftJHHBlhfE A 2 T * 
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xrt 7f^AMl<j:i^J(:ii$nT^-f ^ 

•t7t^>x-f7fi : f^L^ w-m^ymmmv&iz. 
mmmmmm^cDAtimmcDiSimmmizftmzn^ ? 
^*>\z±^Tmmmmmi L <DAt>®m&nm2i*Tm 

^m?<D* >wmmz\&t>t£nz> Yy^^rvy >xo 2 

^3^;i/CO/t;i/Xffi*^<Z>^>ffiP B 1€rj£tfTHaiB^Si 
XiBHJt0gS^^WUT^^nT^a^i^#®i:*r 
[0 0 16] £ ^tC, >K^>X(C 

x-f -y^^cpA^^m<h^jtc^^nT^x-r *± 

mz, ^djz±M±M2J2MMiz^m^tiX^z>^ 

>^zm\zmm\:^^7h^>*<D2XM& l Ji**m^T 

m*ymammm&£itL mmsM^ymsmmz* 

^T*->*ymmt*nzmMmmmir<D*->*>m 

n^m^y,^ y^m^<DXfj^m<o^6m^[z\t. ^ 
x< ^^mT<o^->mmmzm±y,^ v^m^tfz-y 

IT K y h y >Xco 1 < ;i/^(D#fc*S@jE£ii5£> 
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10 



20 
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[0017] 

[0018] t£*>\z, si 5© ss 9i fct* mmmix\zm2 

[0019] #3891K:;fc^T\ yf»f©*7)B 

[0 0 2 0] L^bt, ^-f > h^>XC01^:ffiiJ^62 
[0 0 2 1 ] 

\z\t*mmizmz>mmmD c-d c zi i n 

atjssb 1 i fcaatm^^jiPA'bnTi^o ckea**^ 

1 <Do*><D 1 att ( + ) $JcDA7J$ffiif ~Zr&0> lbd 
(-) fflcaAAa^T**. 

[0 0 2 2] ATJ^l aC^Oh7>X4^)l* 
4a©#tHt)0)8fiMOS FET^e^^X-f'y 

7fif 2©y- htC^K^^y h^>A 1 ICO 1*3 

-on i acD#^te56^s^^nT^a«, 1*3-01, 

1 1 a(D#f^t)0)8<!:A^f 1 b iiCDPpllCteP WM 

»m©B ovixagmmvuBK) i2^«$nt^ 

^FflilHlBM^tt, l*3-OH 1 a<D®m^ 
* > A L ££X< y T^ifif 2 OATJ^fiC £ HB^JL C 
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[0 0 2 3] ffiflEPWMfflWIUBl 2tt±A-f ^y^ 1 *^ 
2 JCffi^©ft(ffll/^ASm*t* S®8ST*0. PWMf&J 

-on i a^fittix-f 2©y-McM* 
«b«^a< y 2 ©A*««<03te«fi»£flifie l 
ti^o 1*3 -on i a <ommwi\z\*7 ; - f m& i 

10 -hfflij) tLfc^-r:*— k 1 3^ga$nt^5. 

[0 0 2 4] ME^>T>h^>A4«3 7Sr*3l^L/T 
lWiMat, 2*J-f;l/4bi, 3*3-01,4 c 

t^ts^ntast)©^ 2*3-01,4 bco#£S6#> 

f (SSKfflll^SiSESK*^) 5C0y-hflJ{C««$tlTli 
^>o HJWfiEatSS^SG) KK >te2*3-OP4 b©tt 

[0 0 2 5] 2*3>Ol'4 b(B#€rtea&MfflK:te 

MOS F ET0X< 7f $^e>^^llli«f 

20 (mmmmmmmm^) 6©HK>«i^»«snw 

c<o##»^>0«»c:a§lR$nTt^. 3*3-oi,4ccd 
#€T*&«>aBttMOS FETj&^&SBiX-T^^f 

y-h«F7<7*h7>X 1 1(7)2 *3-OH 1 b0# 

#»t)0«»csgtt$nTVis. 2*3-on 1 b<7)#€' 
&^^>^s<!:igi&x-Y y^m^7<Dv-x%&hmmmmm& 

30 [0 0 2 6] SEffiOJHJHfiEStai? 5 tgStfflfJI^SBSEdiE^ 
f 6 <fcffi»A-< y^*^ 7<D^n^n©#ffiV — AM«j 

a-r ;u 8 (Dftfe^fflic^n >t^>^ 9 *sa*flM8$ 

tl, 3>r>ij-9©Mtt2*3< ;U4 b<0#£i&i&H 

9*^05^. lOali ( + ) 10 
bit (-) ffltti#SHP-e&3. ft*,, HA^^^^&J: 
40 ?\Z. §X^7fIf 2, 5, 6. 7\tN^^>^)lM 
OS FETt^^o 
[0 0 2 7] »l*JB^ffiW©»»a!DC — DC3>A 

*»^l*^A*-rsS[8K«*tt» ±X<7^$f2 0 

h 7 > A 4 <D 1 ^ ^ -f > K 7 >A 4 0 2 *ffl|«3g 

h7>X402*iiT', f^S8^^f 5, 6T*gfiii^n 
fcS, 7°3-^3<;i,8^<t^n>^>lj-9^ctoTig 

50 fttJc^^nrffiTj^i o^e^^stti^n^o 
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[0028] ze>mnBmm\z&\,>Tmmmfczti\** 

[0029] *i:coF7>f^h7>xi i tw-m*y 10 
^^r^o -JF7<yh7>xi itei;fc3-r;n i 

a\z*>m^&g:rtxm2<D (c) iC^T^i < BIFbW 

izmmx-r y 7 ©A^^i^Mt^ k-h^/i 

;i^xmjE^2*n-r;n i basnet**, ioutyh 20 

X-f y^SlT 1 2 <7>A*>^SC <hCOit^JL C^tglC<£oT 

f^ssn, wAtf 8 0 ohz ti^om<mwi§k<z>i&^m 

[0 0 3 0] c©2*a<;n 1 bco/\*;i^mEE£gtt 

7 *mzi&mf&&*mr>x5\2mzmn2tiz> 0 c<om 

7-mi L 2tf?->Jr> (m2(D (b) <DA&&?->* 

>&m) <D%mmmzm^*m\z*->*y-rz> <M2 
<d (f) (DB&tfz-y^y&m) o 

[0 0 3 1 ] Ifc^ot, 3EX-<^^^2^^->^- 

\z&ffiMftmmffi>mT6&?->*yi,x^2><Dx\ m 
mmmmmffi.m z ?-5tf?'->*>isTz£ziz*^ >b? 
>y,40)2'Azi^)i4 b^mmmmmmm^'6\z^'o 40 
xm&znz^ozttfm^ c<d^. mmmmwi 

m%Lm^6<0? — >*yV>WtllZJ:-DX*'i > b^>X 

4(0 2S{wtc^mat^atnT, ^iist5fe^*i*u ^ 
[0032] ^x-r y3 L m z F2<D*>mmiz&^ 

8, S«tlHI^WSai^5, 2*n^;U4 b^lP»C®€) 
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[0 0 3 3] PWM$iJSf[Hlg&l 2frt>Umrt)V7, 

<o^ymm)^mm.m^m^x^7.^ ^^2 icjpa 

3£X<^^2<£A^ffiCDm^PWM 
©Jfl?[nJ&l 2£iiUTA?J^l b<lj (T-X$j) tC^i 
%ikfrtlZ><DX\ iX-f7«f2(^->^7tl)o 
^^■T^xh, ;*<>b^>X4&J;tf 7b^>X 

t) . mm&mmmmm^s^-y^-y^, m^mmm 

ii3*D<jM cfrzm&zn&vny b/^uxtc^o 

— >^">-r^>^> ^£<DV1ly b/I^X^X-l' y=5- 

mi L 2<D*ymffi<D&*xm<u-ixb. mm^y^- 
mT7tf*y2tix^z><Dx. tfc$tmmfflmwLm : T- 6 <d 

ymm<Dm$±mm^zt)rz^x^>mm^mm't^c^ 

£f£Z><DX\ ±X-f y^mT2<D*ymffiX<D\B\2&?J}m 

[0034] £tc. mmmmmmmm^e^^-y^y 
m^^3*^-f;^4 cfrzmx.z>mf&tisX^z><DX\ 
3^^)14 c<Dm&<D»mmmiz<ko, ^mmmmm 
mm^f- 6 (D?->*>mW)mm&mmni£\zm7£x%z> 

[0 0 3 5] £X^f y3 L m z ?2<D*ymmz&^ 

zzi-uvs. ^mmmmmmm i r'6. zi 9, ^ 

3-ZZl'l )l8&MlZmZ>1&$&Xffitl. 10^ 
[0 0 3 6] 1311 *^^{C^a*e^DC-DCZ3 

> a*- ^ co^ 2 mmmmmo) \B\&m&&^ 2 mt^ 0 

tt, ^X^>y^^2<?)5temjS^^h*-^A*-;l/[Hl^ 
Srlg^U ^-f*- K 1 3^^S§Lfc^<hT$>^o ^tl 

[0037] 03 \z$>^x. mmnm 1 4 om®^a^ 

h7>Al 1 01*^-f;H 1 aCO#^te^StcS^c^ 
tlT^^o I — rA*-;««npnh7>yX^l 

5(DX^ y^£p n p h^>> ? X^ 1 6(DX.^y^^m 
ttt-5Ctl:J:oT*^nT^5. h7>yX^l 

y— hJC»ttSn, h7>yX^15, 16 0^-X« 

-e-n-enpwMfiiwiHiKi 2(om^stc^^nr^ 

§ 0 fit, npnh7>yX^15^3l/^^«l* 
la^gt)?)^:, pnph7>^l 
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[0038] rnmmmi 4<oiEmfr*> i#n<;i/i i 

a, n p n h 7>yX^ 1 5 ^Ii:itiX< 7f If 
2 F JCM£&&te£X-f y 2 <D\J]&m<D 

hd^pnp h7>vX^ 1 6 ^iTA^W 1 blc^ 

[0 0 3 9] 21©»2*M»»«T?tt, PWM*iJffll(HlgS 10 
1 2^e©Jiaf/^^XCD^>{i-^^n p n h^>>?X^ 1 
5<hpnp F^>:/X^ 1 6<7>^-XtCin*_»Dn££> 
npnh7>yX^15l^->t>l, pnph7> 

1 1 1 a <h£X-f y3=*f 2 ©A^SfCjjn*. 

btu fl58B»l^lfi»!l«<hH«IJc, iX^7^$f 2 

£o t^A*— ;HsIKtt*SitJ8«fPffl^*S<Z> 20 

. € ftttffi S ETT Ct^f^i:^^ f « 6ti^o 
[0 0 4 0] H4tt*»M©»3Slli5^!8fl»l©lHlK«ric 

-f y ^f 7 <h/WX«BB4SlHl&<!: tc£ t> T«*S bfc d 

/t;WxnnSl9BSa^<^— F 1 7 <hffiSi#l 8, 1 9 30 
tc<£oTfgj&£*iT^£o CCQ/^X'BH&lHl&teF^ 

<yh7>xi ico2 ^a-r;n i bo#€$i^0i^^ 

[0 04 1] ^>f*— F 1 7(D7;-W2 

1 7®«y-F#<BibX'f 7©y-Hca«s 

ntt^. f LT, t?4*— Fl 7tcStrL#:l 8 #M?>J 

f 7 ©y- f i:©aaaB^«*tflc 1 9 <t>-««i#«»3 

n, Six^l 9 0ffe^{&Jfi^-r>F^>X4c7)2^a< 40 
)V4 bco#^te^S<hm*^l 0 a^JS-Sv/^XflJUJ 

[0 0 4 2] C<D«3<O^Jfi«ffiWttF^-r y F^>X 

1 i<z)2;£-k;h 1 b^65RH*'btt£ , J-try f/^x 
(PWMffl»i5iBi 2^^>©i^i/t;ux(0^->fi^^tH^ 

[0 0 4 3] 05te£<£MJ-tr>;/ F/WXtDPii£#c«Z£^ 
U^ct>(0-e, 050) (a) tePWM£H3[E]&l 2#>£ttJ 50 
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jjznzm'ffl/vix&TjkL* mm(D (b) «F^-ryh 

7>71 1 <&2#c=WJH 1 b^btti^^n^U-fe^ F 
/\°JUX£^bT^&o l^gltf) (c) 1 8 

mmoy (d) ttfiRff i 8 <h l 9 0>*H^ctt>TBBitS 
n^i'Jir^ FA;i^tf)i£J££^~r<, 
[0 0 4 4] c<D£o\z. /^;^«B81£lHlK^«k-3T, 

Uir^y F/^A(D^&flffi£ttTigi*X< y^MTKD 
¥—blZl}U7Lt>nZ>(DT\ Z.<D&^rt)lXmv>9f\ffl\Zt> 
/: o TliX-f 7 f If 7 ^ t >tti^iiT't §o L 

3&«ai*tffton, tessEflJi^WfiaE*^ 6©^->*7* 

[0 0 4 5] /^UXBBBffilslK^KttftV^, 'Jtyh 

f 6 <z> ^ - > * y mft fti£% \z ft t> tite < tt z> t. ^ o m 

m f 6 <0 9 - > * 7 K,f£ £ ft £ tt £ %> o T fll#i I C ff i* 

[0 0 4 6] *5£W%<Dm%i\z&tl\ f t. Utyh/^X 
0>B81£«Stn:* 1 8<h 1 9 ^StrC^ 1 8 0*T**» 

[0047] c:o^3*M^»«<o^neJL^©»fpttflf[ 

as*i*jfi»««i:isi«'c*o. mmmmmmizj:^ 
Tmzn&m^&^mzm'?z>h(OT~£>z><> 
[0048] m6fc*ftw<Dm4mmwmM*^-? 0 z. 

> F^>X4C0^^ffi^^-r^rci6tC, esse 
®JI^^S«Emf 6 ^^->^">f ^> 3*n-f;i/4 c *m 
SSL, ^< > F^>X4C02^3-f;P4 b^rffll^T^^ 

[0049] ^nskftvmmt.mu'm 1 mmmmm t m 
mx-$>K>. mimmmmm^m^mmz^o. mm 

[0 0 5 0] H7tt**W£«*J»»S!DC--DC3> 

(Ol^^ltc, K7<y h^>X 1 1 <D'Jir^ h/t;UX0) 

^^T^-5o C<0»aWft»MS»»fPfHl«S«n pn F 
^>>^X^2 0<h. n>5 f >1t2 1 i:, }S5t* 2 2 t\Z 



(8) 



3 3 3 9 4 5 2 



15 

[0 0 5 1 ] a>^>it2 1 <D— MffltePWMfBWlHlgS 

1 2©m*SI«^»«$n. 3>f>it2 1©||«ilJ 
n p n h7>yX^2 O0^-^l:M^ntl^ o n 
pn h^>v?X;*2 OWX^'y^ttiX-f^yfif 2© 

7<^h7>Xl KBl&n-f ;H l a££X< 
^IT, State 2 2 SI tea >^>it 21tnpnh 

Site 2 2(0fmsteWfe^ii^-r>2 sicg&Rsnx^ 

[0 0 5 2] il<©l»ffiUS»»f^llI»4 Ott, PWM$ffl 

\Z, £X-f 7 f *f 2 OA A§I^/Jn$ 
K7-1"/h7>X 1 1 — 

[0 0 5 3] Tfci:t)^> 3>^>1^2 1 <hffifiite2 2(0 

i7< 7f 2 ©A*SI^*«$nt±7-f 7 
^*^2^->^->-TSHa©ft+n sec ©R|rt!W\ 
npnh7>yX^2 0^t>^tt, 

^tcJ:0. H7<^h7>7i i©i*3<;n lai: 
XI i©2^cn< ;n 1 b*^B»X^f y^^7£;t 

&Tte, ±^-f7f*f2©A*SI Mr*— h • y-X 
a^Ot, PWMMWIhIKI 2j&^S0H/^XO^>S 

[0 0 5 4] H8tt*fgMO«6^JfiJgj|flf9S:^-r. d 

<om 6 ^»jBffi«wfi&KiB i mmj&mmtz&tez - £ 

K3 0(t il$^NORy-h2 3(i:, 5^*— F 

2 4<h* Jg6tte2 5<h, a>f>^2 6t^lTM 

[0 0 5 5] NORy-h 2 SOmAttttCSSfflll^iafiE 
ffi^6 0y-NtC^^n, NORy-h2 30-^ 
CO A^SteSE^ffll^SBfiffilSHP 5 ©y- ht/Oh7 



16 



10 



20 



30 



40 



50 



NORy-h 2 3(Dte*^icOA 
2;Ste, y-r^--H2 4 <h«tr[te 2 5 £<D&mm&&1t 
LTh*7 / fyh7>A 1 1 C7)2*=i<;H 1 b 

-H**NORy-h2 3®]0)|*i€r<hLT<,>-5o 3>7* 
>D-2 6 ajfllJ^HfflfidlE*^ 5 , 6 ©y— X« 

icl&jastu tt3MM*^>f *— F 2 4£i£ia#2 5©M 
^J(HlB^S3R$nTt^«l<ONORy— h 2 3 0)A^ 

[0 0 5 6] C(Z>S6SM6Jgffi«^^liTtt, PWMfcJ 
W3ES1 2^^>$«JW/i;i,X<D^->«^m*$tlTK7 
<yh7>Al l co2*n-r;n l b icy -fey b/^x 

rt^£b/r<h£fe> NOR -5r — h 2 3ttd©U-fey hA° 

>^7iiniCjeH"rsfi»l|«fl£©**Srl»jl:L, [Hj&iJj 
2<D? — >*>mz*-f >h7>X402^n^JM b 
(DlHlBftfPTtt, tW >b^>X4<D2 > AZJ^ )14 bfC 

Hl/^;miA^n5J:0 H7<y h7>X l 10) 
2*n-r;l/ 1 l ble'J-fey h/WxasHfrn*©**^ 

2^3-<jH 1 b(D'Jt7 h/^ACctoT^i 

[0 0 5 7] £©S8M»J8«©¥J«:*:7«»[5lK 301; 

ffl^^nxt^y-r K2 4<hffitate2 5<h=l>7 ; 
>it2 6<0|HlKBS»ttK7-f ^ h^>X 1 1 C^^lT 
N ORtf — h 2 3 lejjDA^ti^U-fey F/WX©/WX 

tt, ilif^NORy-h 2 3T«4Lfc#, OA 

[0 0 5 8] 
[0 0 5 9] 

[0 0 6 0] £t±KMLfc«^Jfi^ffi«OlHll8«, ^"T 
nt)^'f>h7>A4<i:H7^yh7>Al 1©2^>(D 
h7>7^KTl^o ^(D2 ~z><D K ^ >Xte, ^n^* 

n#j<i© zir&m ^x^n^tmti u fc»jffl© h ^ >x 

h7>A4(hK7-f^h7>Al l^MlttiK 
[0 0 6 1 ] H(O37^^fi^T2O0h7 

>X4. 1 1 £«j£-rs«£\ mm<o^m{t<orztb\z\t 
H7^yh7>Ai i ©#ii©#imK£^fc<-r£;i£ 



17 

[0 0 6 2] U^l, F7^yh7>X110#i^ 

A* — >©#@ft£d>&<"r*<i:, F7^yh7>X© 
X^7f>^»m»IKh z £1>5£IK 1M 

[0 0 6 3] cico^, ±mm i e mmmmmx^t, 

y 2 <0X-f y3 L >?mWL&& 1 MH z 7fcffiO)M7L 

tf 5 0 0 kHz tl^Sn<(£HJft»T»fP$'ti:fe*'&tC 
SS^Tfc, K7-fyh7>X 1 l<Dl#:ffiiJ^£ 2:&ffi!K 

[0 0 6 4] ^(Dfctbs ±E#^»^!B0J<0l§IftSlJS£ 
"T^>^<hT, /-f>h7>X4d:H7<yh7>Xl 1 

it. b?>*mm(Diix^-Mt*mr>, &mm 
[0 0 6 5] *&m\*±&mmmmmizmi£2n 

[0 0 6 6] JiE€^iiJB!8fl«l"CfcL £d£fl!ll3*fl 

2 <&*->*>«&£ Lfca*, tessffl^fflfiEa^etcK 

8K*^6 ©HU-f >mm$. ±X<yf*f 2^-> 
t>lT*^Stn s e cSnTIE0>«EEa*S*l*) - 

[0 0 6 7] co*^$e>(ci^^m^©$o<T^ 

PWMfflW0»l 2 3&^«»/^XCO*>S^tB 
AStlT^S K7^^h7>X 1 l^BBSnt'Jty 
h/UUXj&*ffi;b£n**TlC«Atf. 20nsec(Ol 



(9) 4$fT 3 3 3 9 4 5 2 

18 

^6*** — >*:7T*3mc«;U£2 0 n s e c ©iin 
[0 0 6 8] ^<D— -fiT\ PWMSJWIhIKI 2^e>*JW 

/t;wxo^>fs^tffi^$nT^^±x^^^^2© 

10 AMI^l^tlT^^ yf|ff2^->t>f 
-5*TJC»+n s e cOiin^feO, *X-fy5 1 * J F2 
^->^>LT*^^^>h7>X4^BiSnT2 
&n>f ;i^4 b(ceSEfiiJ^Sat^6(0 >«EEj&* 

HCE<bT£gC+n s e c <DMtlifi8>&. 
[0 0 6 9] Lfc^oT, PWMMWaKl 2*^&3j-> ' 

« 2 tixfr ^mmmmmmm^- e *>**->:* 
20 ;^4 b<Db\s^>mE.&mtin&$iT<Dmnmffl&o 

[0 0 7 0] 2*>IZ* ±m&mMMWMT'\*. HX-fv 
^*^2> raWSESK*^ 5, 6. mWs^y^m^7(D 
#X^f7^f6Nft>WMOS FETtLfc 
WfLli, Pft>^MOS FET, /1-f#— 7 

30 h7>yx^, i GBTmcDmommcD^ y^-m^z 

[0 0 7 1 ] £ £IC, ±S2#^Jfi^ffi«0>«E«fl!]©Hfl8 

[0 0 7 2 ] iEHJSJBffiWCte, ¥til^(?)D 

C - D C 3 > (0@BWtSM Ifc^, #5BiE<0*6 
81DC-DCD>A- ?l*&lht> (2J£UkD£B2j) <D 

[0 0 7 3] £*>Jc, _LE#^J6JBSB0JTfcJ:. ^ii'Jir 

n >a— ^taiK&D c— d c u >a— * izmm 

t7h7^7-K3 >A-* * -f ^ffflt ^^gjIelK 
3 0 (Dm^y 7^f/ty?3 >A*— * * -f ycD*fe^D 
C-DCa >A — * ^wa*a^*:I5IB8l^8 <h o Ti3 



19 

[0 0 7 4] 11^0^^^ ±X-fyf«f 2«f*»B 

(c^(D#^fcx^;i^£;>w > h ^ >x 4 CD 2 Affile e 

[0 0 7 5] u(DM9^t0ISfe, £X<^*^2 

•So 

[0 0 7 6] 

X-f !y^*f*«*., >h^>7,<D2^iM\Z±X^ 

x-r y^m^<D?—>*7tifizmm2 j &T?-' >*>~r 
zmmmmmT&wirtrztbfkMvc—Dcziyrt—fiz 
&^x. mm^7,-( y^m^<o^mm^\zmm^nxm 

^->t7lw§©T, > b?>X(D2$:Wlzm 

m&ffimT<D*—>*7<DmtiizmmhT. mmmmm 

[0077] z.<Dzt\z&y), mzmmmmmTcD?- 
>^7<omn\z^m^xmmmmm^m^m^z±m 

So ccDCchtc:J:0, ©B^Kffin, /^X0tt^ 
[0 0 7 8] [HlBftfP<D»#c^/h$V^«>, {£S 

mtef-f ^iiiDc-D c =3 >^-?<Difimmmz3t 

[0 0 7 9] ££>(C, H9IB^»i*7lKi(ilHlKJCcfcoT^ 

->*7 t!nzmwmffim : ?<D?->*>mft$:*<i > 

m^<D^7mm\z^n^^m^mm^m^^hf^ 

[0080] ^etc^x-r v^n^<»*>wm&f m 
m/vix<D*>mm#j)m izmn^y^m^tf?- 
>*>-?2>mz±x<i y^-m^cDAio^&^mmmzm. 



(10) <f#fF3 3 3 9 4 5 2 

20 

F7^7h5>xfr^m*7mmm&^m 

[0 0 8 1 ] ££>\z. MI^if0A^^i©lS$ 

x-r 7f*^*^->t>B»t5 K^-r y h^>x<o 

A 0 ;i/X^iA^Tlg»x^^^^{cijn^sA;i/Xig^ffi 
h ^ >x^ ^m^$nsA;^x(OA o ^xiiis^*t/i«^{c 

20 So 

[0®<E>fKm&Ift^] 

[0 2] m 1 Hlfi»!8«©*il0B»*»»©«»KM 
[0 3] SfegiD C - D C J > 01 2 illl^J 

<Dm*&mx&>z>» 

[0 4] itID C - D c a >/\ - ^ 0^ 3 HiliJJ 

<D\B\mmx&z> 0 

30 [0 5] m4<D®&^<D/Vl7smM&®&<DmftWLM<D 

mmmx$>z>* 

[0 6] $&H^£!D C-DC3 >/^—&<DffZ'4 MMJ&H&ffl 

[0 8] illD C - D C □ > A-^ 0S 6 ililM 
[093 77<A7^3W^^>f 7 r ©«»aDC- 
40 [0 10] t£*^£>Sfe8S!DC— DC3>A- ^OlelB 
[ft^cD!*^] 

1 (la, lb) Xtf^T 

2 y^-m^ 

4 *<>h^>X 

5 nfflssKx? * 

6 mmmmm? 

10 (10a, 10b) fctiAWP 
50 11 H7<yb7>X 



(il) 



tSsf 3 3 3 9 4 5 2 



21 



22 



3 o ^m*ymm®& 



4 o mnamn^K 



[HI] 



1(1 a) 




10(10a) 



10(1 Ob) 



[02] 



(a) ±x< «j*mmm>'<A>x 



(b) £*-f v**-MtBE 

(c) 2&3<r*«E 

(d) ±*-f v*KU-f>*ff 

(f) £**gf**«* 



1 « 


*> 

1 


.1 I 







ov 




(14) 



#ff3 3 3 9 4 5 2 



[0 5] 



(a) 



(b) 



(c) 




(16) 



<&fF3 3 3 9 4 5 2 



[0 7] 




(17) 



WW 3 3 3 9 4 5 2 



ims] 




(18) 



#fF3 3 3 9 4 5 2 



CO 



[0 9 J 



o 




(19) 



4$flF3 3 3 9 4 5 2 



[010] 




(20) 



^fF3 3 3 9 4 5 2 



(56) 



Wm ¥10-225114 (J P, A) 
¥9 -285116 (J P, A) 
4$ IB ¥8 -265124 (J P, A) 
&m &S63-87167 (J P, A) 
¥8 -223906 ( J P, A) 
Wm ¥10-248248 (J P, A) 
«rHl BS59-44971 (JP, A) 



(58)Sia£Lfc»©(Int. CI. \ DB^S) 

H02M 3/28 



11/168480 

* notices * INBORN WTO 1 5 FEB 2006' 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] A primary side circuit and a secondary circuit are insulated by the 
Maine transformer, and a primary side circuit is equipped with the main-switch 
component in which an on-off drive is carried out by charge-and-discharge 
actuation of the input capacitance by the control pulse. The synchronous 
detection component which is synchronized with the ON drive of said main- 
switch component at least, and carries out an off drive is prepared in a secondary 
circuit. The ON drive of said main-switch component and the off drive of said 
synchronous detection component are synchronized. In the insulating mold DC- 
DC converter which transmits energy to a secondary circuit from a primary side 
circuit, carries out rectification smooth in a secondary circuit, and outputs direct 
current voltage from an outgoing end by the on-off drive of a main-switch 
component The primary coil of a drive transformer is connected to the charge 
path of the input capacitance of said main-switch component at the input 
capacitance of a main-switch component, and a serial, and the turn-on of a main- 
switch component is delayed. In the secondary of a drive transformer, at the time 
of the ON drive of the main-switch component by said control pulse The early off 
drive circuit of the synchronous detection component to which the secondary 
output of said drive transformer is used for, and the turn-off of said synchronous 
detection component is carried out before an input capacitance charges and a 



main-switch component carries out a turn-on to it is prepared. Said synchronous 
detection component is accomplished with the switching device turned on and off 
by the charge and discharge of an input capacitance. Said early off drive circuit 
The drive switching device which it is interposed [ switching device ] in the 
discharge path of the input capacitance of said synchronous detection 
component, makes the input capacitance of a synchronous detection component 
discharge by switch-on, and makes a synchronous detection component turn off, 
The insulating mold DC-DC converter characterized by having the pulse width 
opening circuit which extends the "on" period and applies to said drive switching 
device the pulse output of the secondary coil of the drive transformer outputted at 
the time of the ON drive of a main-switch component as a switch-on driving 
signal, and being constituted. 

[Claim 2] A primary side circuit and a secondary circuit are insulated by the 
Maine transformer, and a primary side circuit is equipped with the main-switch 
component in which an on-off drive is carried out by charge-and-discharge 
actuation of the input capacitance by the control pulse. The synchronous 
detection component which is synchronized with the ON drive of said main- 
switch component at least, and carries out an off drive is prepared in a secondary 
circuit. The ON drive of said main-switch component and the off drive of said 
synchronous detection component are synchronized. In the insulating mold DC- 
DC converter which transmits energy to a secondary circuit from a primary side 
circuit, carries out rectification smooth in a secondary circuit, and outputs direct 
current voltage from an outgoing end by the on-off drive of a main-switch 
component The primary coil of a drive transformer is connected to the charge 
path of the input capacitance of said main-switch component at the input 
capacitance of a main-switch component, and a serial, and the turn-on of a main- 
switch component is delayed. In the secondary of a drive transformer, at the time 
of the ON drive of the main-switch component by said control pulse The early off 
drive circuit of the synchronous detection component to which the secondary 
output of said drive transformer is used for, and the turn-off of said synchronous 



detection component is carried out before an input capacitance charges and a 
main-switch component carries out a turn-on to it is prepared. For the charge 
path of the input capacitance of said main-switch component Before this main- 
switch component carries out a turn-on at the time of the ON drive of a main- 
switch component, the input capacitance of a main-switch component is short- 
circuited momentarily. The insulating mold DC-DC converter characterized by 
connecting the short circuit actuation circuit at the moment of raising the supply 
voltage to the primary coil of a drive transformer, and raising the output of a drive 
transformer. 

[Claim 3] A primary side circuit and a secondary circuit are insulated by the 
Maine transformer, and a primary side circuit is equipped with the main-switch 
component in which an on-off drive is carried out by charge-and-discharge 
actuation of the input capacitance by the control pulse. The synchronous 
detection component which is synchronized with the ON drive of said main- 
switch component at least, and carries out an off drive is prepared in a secondary 
circuit. The ON drive of said main-switch component and the off drive of said 
synchronous detection component are synchronized. In the insulating mold DC- 
DC converter which transmits energy to a secondary circuit from a primary side 
circuit, carries out rectification smooth in a secondary circuit, and outputs direct 
current voltage from an outgoing end by the on-off drive of a main-switch 
component The primary coil of a drive transformer is connected to the charge 
path of the input capacitance of said main-switch component at the input 
capacitance of a main-switch component, and a serial, and the turn-on of a main- 
switch component is delayed. In the secondary of a drive transformer, at the time 
of the ON drive of the main-switch component by said control pulse The early off 
drive circuit of the synchronous detection component to which the secondary 
output of said drive transformer is used for, and the turn-off of said synchronous 
detection component is carried out before an input capacitance charges and a 
main-switch component carries out a turn-on to it is prepared. The turn-on signal 
of the synchronous detection component by which a turn-off drive is carried out in 



said early off drive circuit is supplied by the reset pulse of the Maine transformer. 
Said synchronous detection component is accomplished with the switching 
device turned on and off by the charge and discharge of an input capacitance. 
Said early off drive circuit The drive switching device which it is interposed 
[ switching device ] in the discharge path of the input capacitance of said 
synchronous detection component, makes the input capacitance of a 
synchronous detection component discharge by switch-on, and makes a 
synchronous detection component turn off, The insulating mold DC-DC converter 
characterized by having the pulse width opening circuit which extends the "on" 
period and applies to said drive switching device the pulse output of the 
secondary coil of the drive transformer outputted at the time of the ON drive of a 
main-switch component as a switch-on driving signal, and being constituted. 
[Claim 4] A primary side circuit and a secondary circuit are insulated by the 
Maine transformer, and a primary side circuit is equipped with the main-switch 
component in which an on-off drive is carried out by charge-and-discharge 
actuation of the input capacitance by the control pulse. The synchronous 
detection component which is synchronized with the ON drive of said main- 
switch component at least, and carries out an off drive is prepared in a secondary 
circuit. The ON drive of said main-switch component and the off drive of said 
synchronous detection component are synchronized. In the insulating mold DC- 
DC converter which transmits energy to a secondary circuit from a primary side 
circuit, carries out rectification smooth in a secondary circuit, and outputs direct 
current voltage from an outgoing end by the on-off drive of a main-switch 
component The primary coil of a drive transformer is connected to the charge 
path of the input capacitance of said main-switch component at the input 
capacitance of a main-switch component, and a serial, and the turn-on of a main- 
switch component is delayed. In the secondary of a drive transformer, at the time 
of the ON drive of the main-switch component by said control pulse The early off 
drive circuit of the synchronous detection component to which the secondary 
output of said drive transformer is used for, and the turn-off of said synchronous 



detection component is carried out before an input capacitance charges and a 
main-switch component carries out a turn-on to it is prepared. The turn-on signal 
of the synchronous detection component by which a turn-off drive is carried out in 
said early off drive circuit is supplied by the reset pulse of the Maine transformer. 
For the charge path of the input capacitance of said main-switch component 
Before this main-switch component carries out a turn-on at the time of the ON 
drive of a main-switch component, the input capacitance of a main-switch 
component is short-circuited momentarily. The insulating mold DC-DC converter 
characterized by connecting the short circuit actuation circuit at the moment of 
raising the supply voltage to the primary coil of a drive transformer, and raising 
the output of a drive transformer. 

[Claim 5] Claim 1 by which diode is connected among the both ends of the 
primary coil of a drive transformer, or an insulating mold DC-DC converter 
according to claim 2, 3, or 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention is used for switching power supply etc., and 
relates to the insulating mold DC-DC converter which outputs a constant voltage. 
[0002] 

[Description of the Prior Art] The insulating mold DC-DC converter is known as a 
circuit which outputs a constant voltage, and the forward converter type circuit of 
the conventional example is shown in drawing 10 . This circuit is indicated by 
JP,3-235668,A. 

[0003] In this drawing, 1 is an input terminal. The (+) input and 1b 1a The (-) input, 
The synchronous detection component for which in 2 the main-switch component 
2 flows through diode and 4 to the Maine transformer, and a main-switch 
component and 3 flow through 5 at the time of switch-on (rectification side 
synchronous detection component), For the synchronous detection component 
(commutation side synchronous detection component) for which the main-switch 
component 2 flows through 6 at the time of switch-off, and 7, the drive switching 
device of the commutation side synchronous detection component 6 and 8 are 
[ a capacitor and D of a choke coil and 9 ] the parasitism diodes of each 
component. Moreover, 10 is an output terminal, 10a is the (+) output, 10b is the (- 
) output, and the switching device of 2, 5, 6, and 7** is N-channel MOS. It is FET. 
[0004] In this circuit, the direct current power inputted from the input terminal 1 is 
changed into an alternating current by the switching operation of the main-switch 
component 2. Alternating current power is transmitted to the "on" period of the 
main-switch component 2 by the Maine transformer 4 in a secondary circuit. And 
after being rectified with the synchronous detection components 5 and 6, 
alternating current power is again changed into a direct current by a choke coil 8 
and the capacitor 9, and is outputted from an output terminal 10 by them. 
[0005] The rectification side synchronous detection component 5 and the drive 
switching device 7 are driven so that it may turn on by electrical-potential- 
difference change of the Maine transformer 4 which originates in the switching 
operation of the main-switch component 2, and is produced, when the main- 
switch component 2 is ON. Therefore, in the "on" period of the main-switch 



component 2, by the secondary of the Maine transformer 4, a current flows in the 
path of the continuous line of drawing, electromagnetic energy is stored in a 
choke coil 8, and output voltage is sent out from an output terminal 10. 
[0006] If the main-switch component 2 turns off and a reset pulse occurs to the 
Maine transformer 4, the input capacitance of the commutation side synchronous 
detection component 6 is charged through the parasitism diode D of the drive 
switching device 7, and the commutation side synchronous detection component 

6 turns on. Even if reset of the Maine transformer 4 is completed in the middle of 
the "off" period of the main-switch component 2 and a reset pulse is lost, the 
drive switching device 7 maintains an OFF state until the main-switch component 
2 turns on. Therefore, since the discharge path of the charge charge of the input 
capacitance of the synchronous detection component 6 is shut at the "off 1 period 
of the drive switching device 7, the commutation side synchronous detection 
component 6 maintains an ON state. A current flows in the path of the dotted line 
of drawing, and output voltage is sent out from an output terminal 10 by the 
electromagnetic energy accumulated in the choke coil 8 in the "off 1 period of the 
main-switch component 2. 

[0007] In this conventional circuit, the on-off action of the rectification side 
synchronous detection component 5 is synchronized with the on-off action of the 
main-switch component 2. Since the commutation side synchronous detection 
component 6 can be made to turn on over the whole term of the "off" period of 
the main-switch component 2 by moreover forming the drive switching device 7 
further, circuit efficiency is improved. 
[0008] 

[Problem(s) to be Solved by the Invention] The circuit of the conventional 
example can be synchronized with the turn-on of the main-switch component 2, 
and can carry out ON actuation of the rectification side synchronous detection 
component 5 and the drive switching device 7. However, the commutation side 
synchronous detection component 6 is turned off after the drive switching device 

7 turns on, and the charge of the input capacitance of the commutation side 



synchronous detection component 6 discharges through the drive switching 
device 7. Therefore, the delay of dozens nsc(s) arises after the drive switching 
device 7 turns on until the commutation side synchronous detection component 6 
turns off. Since the commutation side synchronous detection component 6 is still 
in an ON state immediately after the main-switch component 2 turns on and the 
rectification side synchronous detection component 5 turns on for this delay, the 
secondary coil of the Maine transformer 4 will be in a short circuit condition. 
According to this short pass, a lot of short-circuit currents flow for the path which 
passes along the secondary coil of the secondary coil of the Maine transformer 4, 
the commutation side synchronous detection component 6, the rectification side 
synchronous detection component 5, and the Maine transformer 4 in order. 
[0009] After the rectification side synchronous detection component 5 turns on 
this short-circuit current, it flows at the period which the commutation side 
synchronous detection component 6 turns off. The big flow loss and the big noise 
which cannot be disregarded by the flow of this short-circuit current occur. For 
this reason, in spite of having synchronized actuation of rectifying devices 5 and 
6 with the on-off action of the main-switch component 2 and having raised circuit 
efficiency originally, the problem that circuit efficiency got rather bad and the 
engine performance of circuit actuation also worsened according to generating of 
a noise for flow loss of said short-circuit current occurred. 
[0010] Since especially the flow loss by said short-circuit current becomes large 
in proportion to the switching frequency of the main-switch component 2, the 
conventional circuit serves as trouble, when attaining RF-ization of the switching 
frequency aiming at the miniaturization of a DC-DC converter. 
[001 1] Accomplishing this invention in order to solve the above-mentioned 
conventional technical problem, the "off 1 period of the main-switch component 2 
is the whole region mostly, it is making the synchronous detection component 6 
turn on, and the 1st purpose is reducing flow loss. Moreover, when the main- 
switch component 2 carries out the turn-on of the 2nd purpose of this invention, it 
is preventing the delay of the turn-off of the synchronous detection component 6, 



abolishing said short-circuit current, attaining efficient-izing of a circuit, and low 
noise-ization, and offering the insulating mold DC-DC converter which can be 
miniaturized with high-frequency-izing of a switching frequency. 
[0012] 

[Means for Solving the Problem] This invention is characterized by providing the 
following means, in order to attain the above-mentioned purpose. Namely, as for 
the 1st invention, a primary side circuit and a secondary circuit are insulated by 
the Maine transformer. A primary side circuit is equipped with the main-switch 
component in which an on-off drive is carried out by charge-and-discharge 
actuation of the input capacitance by the control pulse. The synchronous 
detection component which is synchronized with the ON drive of said main- 
switch component at least, and carries out an off drive is prepared in a secondary 
circuit. The ON drive of said main-switch component and the off drive of said 
synchronous detection component are synchronized. In the insulating mold DC- 
DC converter which transmits energy to a secondary circuit from a primary side 
circuit, carries out rectification smooth in a secondary circuit, and outputs direct 
current voltage from an outgoing end by the on-off drive of a main-switch 
component The primary coil of a drive transformer is connected to the charge 
path of the input capacitance of said main-switch component at the input 
capacitance of a main-switch component, and a serial, and the turn-on of a main- 
switch component is delayed. In the secondary of a drive transformer, at the time 
of the ON drive of the main-switch component by said control pulse The early off 
drive circuit of the synchronous detection component to which the secondary 
output of said drive transformer is used for, and the turn-off of said synchronous 
detection component is carried out before an input capacitance charges and a 
main-switch component carries out a turn-on to it is prepared. Said synchronous 
detection component is accomplished with the switching device turned on and off 
by the charge and discharge of an input capacitance. Said early off drive circuit 
The drive switching device which it is interposed [ switching device ] in the 
discharge path of the input capacitance of said synchronous detection 



component, makes the input capacitance of a synchronous detection component 
discharge by switch-on, and makes a synchronous detection component turn off, 
It is characterized by having the pulse width opening circuit which extends the 
"on" period and applies to said drive switching device the pulse output of the 
secondary coil of the drive transformer outputted at the time of the ON drive of a 
main-switch component as a switch-on driving signal, and being constituted. 

■ 

[0013] Moreover, as for the 2nd invention, a primary side circuit and a secondary 
circuit are insulated by the Maine transformer. A primary side circuit is equipped 
with the main-switch component in which an on-off drive is carried out by charge- 
and-discharge actuation of the input capacitance by the control pulse. The 
synchronous detection component which is synchronized with the ON drive of 
said main-switch component at least, and carries out an off drive is prepared in a 
secondary circuit. The ON drive of said main-switch component and the off drive 
of said synchronous detection component are synchronized. In the insulating 
mold DC-DC converter which transmits energy to a secondary circuit from a 
primary side circuit, carries out rectification smooth in a secondary circuit, and 
outputs direct current voltage from an outgoing end by the on-off drive of a main- 
switch component The primary coil of a drive transformer is connected to the 
charge path of the input capacitance of said main-switch component at the input 
capacitance of a main-switch component, and a serial, and the turn-on of a main- 
switch component is delayed. In the secondary of a drive transformer, at the time 
of the ON drive of the main-switch component by said control pulse The early off 
drive circuit of the synchronous detection component to which the secondary 
output of said drive transformer is used for, and the turn-off of said synchronous 
detection component is carried out before an input capacitance charges and a 
main-switch component carries out a turn-on to it is prepared. For the charge 
path of the input capacitance of said main-switch component Before this main- 
switch component carries out a turn-on at the time of the ON drive of a main- 
switch component, it is characterized by connecting the short circuit actuation 
circuit at the moment of short-circuiting the input capacitance of a main-switch 



component momentarily, raising the supply voltage to the primary coil of a drive 

transformer, and raising the output of a drive transformer. 

[0014] 

[0015] Furthermore, as for the 3rd invention, a primary side circuit and a 
secondary circuit are insulated by the Maine transformer. A primary side circuit is 
equipped with the main-switch component in which an on-off drive is carried out 
by charge-and-discharge actuation of the input capacitance by the control pulse. 
The synchronous detection component which is synchronized with the ON drive 
of said main-switch component at least, and carries out an off drive is prepared in 
a secondary circuit. The ON drive of said main-switch component and the off 
drive of said synchronous detection component are synchronized. In the 
insulating mold DC-DC converter which transmits energy to a secondary circuit 
from a primary side circuit, carries out rectification smooth in a secondary circuit, 
and outputs direct current voltage from an outgoing end by the on-off drive of a 
main-switch component The primary coil of a drive transformer is connected to 
the charge path of the input capacitance of said main-switch component at the 
input capacitance of a main-switch component, and a serial, and the turn-on of a 
main-switch component is delayed. In the secondary of a drive transformer, at 
the time of the ON drive of the main-switch component by said control pulse The 
early off drive circuit of the synchronous detection component to which the 
secondary output of said drive transformer is used for, and the turn-off of said 
synchronous detection component is carried out before an input capacitance 
charges and a main-switch component carries out a turn-on to it is prepared. The 
turn-on signal of the synchronous detection component by which a turn-off drive 
is carried out in said early off drive circuit is supplied by the reset pulse of the 
Maine transformer. Said synchronous detection component is accomplished with 
the switching device turned on and off by the charge and discharge of an input 
capacitance. An early off drive circuit The drive switching device which it is 
interposed [ switching device ] in the discharge path of the input capacitance of 
this synchronous detection component, makes the input capacitance of a 



synchronous detection component discharge by switch-on, and makes a 
synchronous detection component turn off, It is characterized by having the pulse 
width opening circuit which extends the "on" period and applies to said drive 
switching device the pulse output of the secondary coil of the drive transformer 
outputted at the time of the ON drive of a main-switch component as a switch-on 
driving signal, and being constituted. 

[0016] Furthermore, as for the 4th invention, a primary side circuit and a 
secondary circuit are insulated by the Maine transformer. A primary side circuit is 
equipped with the main-switch component in which an on-off drive is carried out 
by charge-and-discharge actuation of the input capacitance by the control pulse. 
The synchronous detection component which is synchronized with the ON drive 
of said main-switch component at least, and carries out an off drive is prepared in 
a secondary circuit. The ON drive of said main-switch component and the off 
drive of said synchronous detection component are synchronized. In the 
insulating mold DC-DC converter which transmits energy to a secondary circuit 
from a primary side circuit, carries out rectification smooth in a secondary circuit, 
and outputs direct current voltage from an outgoing end by the on-off drive of a 
main-switch component The primary coil of a drive transformer is connected to 
the charge path of the input capacitance of said main-switch component at the 
input capacitance of a main-switch component, and a serial, and the turn-on of a 
main-switch component is delayed. In the secondary of a drive transformer, at 
the time of the ON drive of the main-switch component by said control pulse The 
early off drive circuit of the synchronous detection component to which the 
secondary output of said drive transformer is used for, and the turn-off of said 
synchronous detection component is carried out before an input capacitance 
charges and a main-switch component carries out a turn-on to it is prepared. The 
turn-on signal of the synchronous detection component by which a turn-off drive 
is carried out in said early off drive circuit is supplied by the reset pulse of the 
Maine transformer. For the charge path of the input capacitance of said main- 
switch component Before this main-switch component carries out a turn-on at the 



time of the ON drive of a main-switch component, it is characterized by 
connecting the short circuit actuation circuit at the moment of short-circuiting the 
input capacitance of a main-switch component momentarily, raising the supply 
voltage to the primary coil of a drive transformer, and raising the output of a drive 
transformer. 
[0017] 

[0018] Furthermore, 5th invention is characterized by connecting diode among 
the both ends of the primary coil of a drive transformer in the thing equipped with 
said 1st, 2nd, 3rd, or 4th configuration. 

[0019] In this invention, after the "off" period of a main-switch component, the ON 
signal of a control pulse is added to a main-switch component, and the input 
capacitance of a main-switch component starts charge according to the current 
supplied through a charge path. The current supplied to the "on" period of a 
control pulse through a charge path on the other hand is supplied to the primary 
coil of a drive transformer. And a reset pulse electrical potential difference occurs 
in the secondary coil of a drive transformer. In response to this pulse voltage, a 
main-switch component carries out the completion of charge of the early off drive 
circuit (charge until the potential of an input capacitance reaches the threshold 
potential of a turn-on), and before carrying out a turn-on, the turn-off of the 
synchronous detection component is carried out. 

[0020] Therefore, since the synchronous detection component is turned off when 
power is transmitted to a secondary from a primary the Maine transformer side, a 
circuit does not connect too hastily by this synchronous detection component. 
Therefore, according to the turn-off delay of a synchronous detection component, 
the conventional problem of flowing through a synchronous detection component 
is solved, there is neither flow loss resulting from a short-circuit current nor 
generating of a noise, and offer of the insulating mold DC-DC converter of 
efficient high performance of a short-circuit current is attained. 
[0021] 

[Embodiment of the Invention] Hereafter, the example of an operation gestalt of 



this invention is explained based on a drawing. In addition, in explanation of each 
following example of an operation gestalt, including the conventional example, a 
common sign is given to a common circuitry element, and the duplication 
explanation is omitted or simplified. The circuitry of the example of the 1st 
operation gestalt of the insulating mold DC-DC converter concerning this 
invention is shown in drawing 1 , and the main wave of operation is shown in 
drawing 2 . This insulating mold DC-DC converter is a resonance reset forward 
converter type thing, and direct current power is applied to the input terminal 1. 
1a of this input terminal 1 is an input terminal by the side of (+), and 1b is an 
input terminal by the side of (-). 

[0022] The cut-water edge of primary coil 4a of the Maine transformer 4 is 
connected to input terminal 1a. Primary coil 4a winds and the end edge is 
connected to the drain of the main-switch component 2 which consists of MOS 
FET. The source of the main-switch component 2 is connected to the input 
terminal 1b side. The cut-water edge of primary coil 1 1a of the drive transformer 
1 1 is connected to the gate of the main-switch component 2. Primary coil 11a 
winds and the PWM control circuit (pulse width modulation control circuit) 12 is 
interposed between an end edge and input terminal 1b. The excitation 
inductance L of primary coil 1 1a and the input capacitance C of the main-switch 
component 2 constitute a serial LC resonance circuit in equal circuit. In addition, 
although not illustrated by drawing 1 , the auxiliary power of the direct current 
which drives this PWM control circuit 12 is prepared in the primary the Maine 
transformer 4 side. 

[0023] Said PWM control circuit 12 is a circuit which outputs a rectangular control 
pulse to the main-switch component 2, and the path which reaches the gate of 
the main-switch component 2 via primary coil 1 1a of the drive transformer 1 1 
constitutes the charge path of the input capacitance of the main-switch 
component 2 from an outgoing end of the PWM control circuit 12. Among the 
both ends of primary coil 11a, the diode 13 which used the anode side as cut- 
water one end (gate side of the main-switch component 2) of primary coil 1 1a is 



connected. 

[0024] Said Maine transformer 4 carries out a core in common, it comes to loop 
around primary coil 4a, secondary coil 4b, and 3rd coil 4c, and the cut-water 
edge of secondary coil 4b is connected to the gate side of the synchronous 
detection component (rectification side synchronous detection component) 5 
which consists of a switching device of MOS FET. Secondary coil 4b rolls the 
drain of the synchronous detection component 5, and it is connected to the end 
edge. 

[0025] Moreover, the drain side of the synchronous detection component 
(commutation side synchronous detection component) 6 which consists of a 
switching device of MOS FET is connected to cut-water one end of secondary 
coil 4b. Said 3rd coil 4c rolls the gate of the commutation side synchronous 
detection component 6, and it is connected to the end edge. The cut-water edge 
of 3rd coil 4c is connected to the drain of the drive switching device 7 which 
consists of MOS FET. Secondary coil 1 1b of the drive transformer 1 1 rolls the 
gate of the drive switching device 7, and it is connected to the end edge. The cut- 
water edge of secondary coil 11b, the source edge of the drive switching device 
7, the source edge of the commutation side synchronous detection component 6, 
and the source edge of said rectification side synchronous detection component 
5 are connected to common flow Rhine. 

[0026] The end side of a choke coil 8 is connected to each common source one 
end of the rectification side synchronous detection component 5, the 
commutation side synchronous detection component 6, and the drive switching 
device 7. The end of a capacitor 9 is connected to the other end side of a choke 
coil 8, and the other end of a capacitor 9 is connected to common connection 
flow Rhine of the cut-water edge of secondary coil 4b, the gate of the rectification 
side synchronous detection component 5, and the drain of the commutation side 
synchronous detection component 6. The both ends of a capacitor 9 serve as an 
output terminal 10, among those 10a is the (+) side output terminal, and 10b is 
the (-) side output terminal. In addition, each switching devices 2, 5, 6, and 7 are 



N-channel MOS so that clearly from drawing. It is FET. 

[0027] The insulating mold DC-DC converter of the example of the 1st operation 
gestalt is constituted as mentioned above, and like said conventional example, 
by the switching operation of the main-switch component 2, the direct current 
power inputted from an input terminal 1 is changed into alternating current power, 
and is transmitted to the secondary of the Maine transformer 4 from a primary the 
Maine transformer 4 side. And this transmitted alternating current power is the 
secondary of the Maine transformer 4, after being rectified with the synchronous 
detection components 5 and 6, is changed into a direct current by a choke coil 8 
and the capacitor 9, and is sent out from an output terminal 10 by them to a load. 
[0028] When the ON signal of a control pulse is added to the main-switch 
component 2 from the PWM control circuit 12, it being characteristic in this 
example of an operation gestalt is having added the characteristic circuit which 
carries out the turn-off of the synchronous detection component 6 by the side of 
commutation, before the main-switch component 2 carries out a turn-on. In this 
example of an operation gestalt, this characteristic circuit is constituted by the 
drive transformer 1 1 and the early off drive circuit 30, and the drive switching 
device 7 is functioning as an early off drive circuit 30 in this example of the 1st 
operation gestalt. 

[0029] Next, characteristic actuation of this drive transformer 1 1 and the early off 
drive circuit 30 is explained. First, an output of the ON signal of a control pulse as 
shown in (a) of drawing 2 from the PWM control circuit 12 adds this ON signal to 
the input capacitance of primary coil 1 1a of the drive transformer 1 1 , and the 
main-switch component 2 through a charge path. In response to the ON signal of 
this control pulse, the input capacitance of the main-switch component 2 starts 
charge. On the other hand, the drive transformer 1 1 carries out induction of 
sufficient pulse voltage to charge the input capacitance of the drive switching 
device 7 momentarily to secondary coil 11b, as shown in primary coil 11a in 
response to an ON signal at (c) of drawing 2 . Signal transformation of this reset 
pulse is carried out to the reset pulse whose ON signal of a control pulse with a 



low frequency is a RF like [ it is created by serial LC resonance with the 
excitation inductance L of primary coil 11a, and the input capacitance C of the 
main-switch component 2, for example, ] 800Hz. 

[0030] In response to the pulse voltage of this secondary coil 11b, the input 
capacitance of the drive switching device 7 ends charge momentarily, and carries 
out the turn-on of the drive switching device 7. If the drive switching device 7 
carries out a turn-on, the charge of the input capacitance of the commutation side 
synchronous detection component 6 will draw out and discharge through the 
discharge path which passes along the 3rd coil and the drive switching device 7. 
By discharge of this charge, before the main-switch component 2 still reaches the 
charge potential of a turn-on (the A point of (b) of drawing 2 is a turn-on location), 
the turn-off of the commutation side synchronous detection component 6 is 
carried out (the B point of (f) of drawing 2 is a turn-off location). 
[0031] Therefore, since the commutation side synchronous detection component 
6 has already carried out the turn-off before the main-switch component 2 carries 
out a turn-on and the rectification side synchronous detection component 5 
carries out a turn-on, when the rectification side synchronous detection 
component 5 carries out a turn-on, it is not said by the commutation side 
synchronous detection component 6 that secondary coil 4b of the Maine 
transformer 4 connects too hastily. Consequently, a short-circuit current flows to 
the secondary of the Maine transformer 4 according to the delay of the turn-off of 
the commutation side synchronous detection component 6, and flow loss 
increases, and it becomes possible to carry out dissolution solution of the trouble 
of a circuit perfectly conventionally [ that a noise occurs ]. 
[0032] In addition, in the "on" period of the main-switch component 2, it is the 
path which passes along secondary coil 4b, a capacitor 9, a choke coil 8, and 5 
or secondary rectification side synchronous detection component coil 4b in order, 
and a current flows and a dc output is sent out from an output terminal 10 to a 
load (not shown). 

[0033] Moreover, if the off signal of a control pulse is added to the main-switch 



component 2 through a charge path from the PWM control circuit 12, since the 
charge of the input capacitance of the main-switch component 2 will be drawn 
out through the PWM control circuit 12 at the input terminal 1b side (ground side), 
the turn-off of the main-switch component 2 is carried out. that that is right, then 
the reset pulse which the polarity of the Maine transformer 4 and the drive 
transformer 1 1 reverses, and is emitted from the Maine transformer 4 - (- this 
reset pulse - synchronizing -) - the rectification side synchronous detection 
component 5 carries out a turn-off, and the commutation side synchronous 
detection component 6 carries out a turn-on. Although the turn-on of the 
commutation side synchronous detection component 6 is carried out by the reset 
pulse supplied from 3rd coil 4c, since the drive switching device 7 is turned off 
even if it is lost, as the reset pulse is the "off 1 period of the main-switch 
component 2, it will be in the condition that the discharge path of the charge of 
the input capacitance of the commutation side synchronous detection component 
6 was shut. Consequently, since an ON state will be mostly maintained over all 
fields, the thing of the "off 1 period of the main-switch component 2 for which the 
circuit efficiency in the "off 1 period of the main-switch component 2 is raised is 
also possible for the commutation side synchronous detection component 6. 
[0034] Moreover, since it is considering as the configuration which adds the turn- 
on signal of the commutation side synchronous detection component 6 from 3rd 
coil 4c, the effectiveness that the turn-on driver voltage of the commutation side 
synchronous detection component 6 can be set as the optimal electrical potential 
difference is acquired by the optimum design of the number of turns of 3rd coil 4c. 
[0035] In addition, in the "off 1 period of the main-switch component 2, it flows in 
the path by which the current of the electromagnetic energy of a choke coil 8 
passes along a choke coil 8, the commutation side synchronous detection 
component 6, a capacitor 9, and a choke coil 8 in order, and direct current 
voltage is applied to a load from an output terminal 10. Moreover, also in this 
example of an operation gestalt, like the conventional example, the output 
(electrical potential difference) of the Maine transformer 4 is detected, and pulse 



width control of a control pulse is performed by the PWM control circuit 12 so that 
this output may become fixed. 

[0036] The circuitry of the example of the 2nd operation gestalt of the insulating 
mold DC-DC converter which drawing 3 requires for this invention is shown. The 
point that this example of the 2nd operation gestalt differs from said example of 
the 1st operation gestalt is having connected the totem pole circuit to the charge 
path of the main-switch component 2, and having omitted diode 13. The other 
configuration is the same as that of said example of the 1st operation gestalt. 
[0037] In drawing 3 , the negative electrode of auxiliary power 14 is connected to 
the input terminal 1b side, and the positive electrode of auxiliary power 14 is 
connected to the cut-water edge of primary coil 1 1a of the drive transformer 1 1 . 
The totem pole circuit is formed by connecting the emitter of a npn transistor 15, 
and the emitter of a pnp transistor 16. The node between emitters of transistors 
15 and 16 is connected to the gate of the main-switch component 2, and the 
base of transistors 15 and 16 is connected to the outgoing end of the PWM 
control circuit 12, respectively. And primary coil 11a rolls the collector of a npn 
transistor 15, and the collector of a pnp transistor 16 is connected to the end 
edge at input terminal 1b, respectively. 

[0038] The path from the positive electrode of auxiliary power 14 to [ through 
primary coil 11a and a npn transistor 15 ] the gate of the main-switch component 
2 in order is accomplished with the charge path of the input capacitance of the 
main-switch component 2. Moreover, the path from the gate of the main-switch 
component 2 to input terminal 1b through a pnp transistor 16 is accomplished 
with the discharge path of the input capacitance of the main-switch component 2. 
[0039] In this example of the 2nd operation gestalt, if the ON signal of a control 
pulse is added to the base of a npn transistor 15 and a pnp transistor 16 from the 
PWM control circuit 12, the turn-on of the npn transistor 15 will be carried out, 
and it will carry out the turn-off of the pnp transistor 16. Consequently, the direct 
current power of auxiliary power 14 is applied to the input capacitance of primary 
coil 1 1a of the drive transformer 1 1 , and the main-switch component 2 through a 



charge path, like said example of the 1st operation gestalt, before the main- 
switch component 2 carries out the turn-on of it, it can carry out the turn-off of the 
commutation side synchronous detection component 6, and it does so the same 
effectiveness as the example of the 1st operation gestalt. In addition, since a 
totem pole circuit has a current amplification operation, the advantage that a 
bigger current can be passed to primary coil 1 1a of the drive transformer 1 1 is 
acquired. 

[0040] Drawing 4 shows the circuitry of the example of the 3rd operation gestalt 
of this invention. This example of the 3rd operation gestalt differing from the 
example of the 1st operation gestalt shown in said drawing 1 is having 
constituted the early OFF drive circuit 30 by the drive switching device 7 and the 
pulse width opening circuit. The other configuration is the same as that of the 
example of the 1st operation gestalt. The drive switching device 7 is interposed in 
the discharge path of the commutation side synchronous detection component 6 
like the case of the example of the 1st operation gestalt. The pulse width opening 
circuit is constituted by diode 17 and resistors 18 and 19. Secondary coil 11b of 
the drive transformer 1 1 rolls this pulse width opening circuit, and it is connected 
with the end edge between the gates of the drive switching device 7. 
[0041] That is, secondary coil 11b winds, the anode of diode 17 is connected to 
an end edge, and the cathode of diode 17 is connected to the gate of the drive 
switching device 7. And parallel connection of the resistor 18 is carried out to 
diode 17, the end side of a resistor 19 is connected to the connection of the 
cathode of diode 17, and the gate of the drive switching device 7, and the other 
end side of a resistor 19 is connected to plus side output Rhine L which connects 
output terminal 10a to the cut-water edge of secondary coil 4b of the Maine 
transformer 4. 

[0042] It is characterized by considering this 3rd example of an operation gestalt 
as the configuration which opens the pulse width of the reset pulse (pulse 
outputted from secondary coil 11b when the ON signal of a control pulse is 
outputted from the PWM control circuit 12) emitted from secondary coil 1 1 b of the 



drive transformer 1 1 , and is added to the gate of the drive switching device 7. 
[0043] Drawing 5 is what showed the opening situation of this reset pulse, (a) of 
drawing 5 shows the control pulse outputted from the PWM control circuit 12, and 
(b) of this drawing shows the reset pulse outputted from secondary coil 1 1b of 
the drive transformer 1 1 . Moreover, (c) of this drawing shows the wave of the 
reset pulse opened by only the resistor 18, and (d) of this drawing shows the 
wave of the reset pulse opened by cooperation of resistors 18 and 19. 
[0044] Thus, since the width of face of a reset pulse is opened by the pulse width 
opening circuit and it is added to the gate of the drive switching device 7, the 
drive switching device 7 can maintain an ON state over the period of this large 
pulse width. Therefore, since the drawing charging time value of the input- 
capacitance charge of the commutation side synchronous detection component 6 
becomes long, the effectiveness of discharge of the input-capacitance charge 
being ensured and being able to make the turn-off of the commutation side 
synchronous detection component 6 perform certainly is acquired. 
[0045] If a pulse width opening circuit is not prepared, when the pulse width of a 
reset pulse is narrow, the ON time amount of the drive switching device 7 will 
become short. Therefore, before the charge of the input capacitance of the 
commutation side synchronous detection component 6 has fallen out, the drive 
switching device 7 turns off, a discharge path is severed, and a possibility that 
turn-off actuation of the commutation side synchronous detection component 6 
may no longer be performed normally arises. Since the pulse width opening 
circuit is prepared, such fear cannot be produced but turn-off actuation of the 
commutation side synchronous detection component 6 can be made to ensure 
with dependability in the example of the 3rd operation gestalt. 
[0046] According to the experiment of this invention person, just the resistor 18 is 
enough as opening of a reset pulse among resistors 18 and 19, and a resistor 19 
may omit. 

[0047] The other actuation of this example of the 3rd operation gestalt is the 
same as that of said example of the 1st operation gestalt, and, naturally does so 



the effectiveness acquired by the example of the 1st operation gestalt. 
[0048] Drawing 6 shows the example of the 4th operation gestalt of this invention. 
This example of the 4th operation gestalt differing from said example of the 1st 
operation gestalt is having considered as the configuration which omits 3rd coil 
4c which carries out the turn-on of the commutation side synchronous detection 
component 6, and carries out the turn-on of the commutation side synchronous 
detection component 6 using secondary coil 4b of the Maine transformer 4, in 
order to simplify structure of the Maine transformer 4. Therefore, the drain of the 
drive switching device 7 is connected to the gate of the commutation side 
synchronous detection component 6. 

[0049] The effectiveness the other configuration is the same as that of said 
example of the 1st operation gestalt, and according to the same short-circuit 
current prevention as the example of the 1st operation gestalt is acquired by the 
same actuation as the example of the 1st operation gestalt. 
[0050] Drawing 7 shows the example of the 5th operation gestalt of the insulating 
mold DC-DC converter concerning this invention. This example of the 5th 
operation gestalt differing from said example of the 1st operation gestalt is that 
the short circuit actuation circuit is established in the primary the Maine 
transformer 4 side at the moment of raising the output voltage of the reset pulse 
of the drive transformer 1 1 . The other configuration is the same as that of said 
example of the 1st operation gestalt. The short circuit actuation circuit is 
constituted by the npn transistor 20, the capacitor 21 , and the resistor 22 at this 
characteristic moment. 

♦ 

[0051] The end side of a capacitor 21 is connected to the outgoing end side of 
the PWM control circuit 12, and the other end side of a capacitor 21 is connected 
to the base of a npn transistor 20. The emitter of a npn transistor 20 is connected 
to flow Rhine 28 which connects input terminal 1b to the source of the main- 
switch component 2. Moreover, the collector of a npn transistor 20 is connected 
to the charge path of the section of connecting the gate of the main-switch 
component 2 to primary coil 1 1a of the drive transformer 1 1 . And the end of a 



resistor 22 is connected to the flow path which connects the gate of a npn 
transistor 20 to a capacitor 21 , and the other end of a resistor 22 is connected to 
said flow Rhine 28. 

[0052] At this moment, the short circuit actuation circuit 40 is accomplished by 
the reasons nil why the input capacitance of the main-switch component 2 is 
small etc., with the circuitry which cancels a possibility that it may become 
impossible to generate sufficient electrical potential difference which carries out 
the turn-on of the drive switching device 7 to the drive transformer 1 1 , when the 
ON signal of a control pulse is outputted from the PWM control circuit 12. 
[0053] That is, the parts of a capacitor 21 and a resistor 22 serve as a differential 
circuit. When the ON signal of a control pulse is outputted from the PWM control 
circuit 12, for dozens of ns before the input capacitance of the main-switch 
component 2 is charged and the main-switch component 2 carries out a turn-on 
makes a npn transistor 20 turn on, and, as for this differential circuit, short- 
circuits the input capacitance (between the gate sources) of the main-switch 
component 2. Before supplying a momentarily big electrical potential difference 
(current) to primary coil 1 1a of the drive transformer 1 1 , outputting sufficient big 
pulse voltage which makes the drive switching device 7 turn on from secondary 
coil 11b of the drive transformer 11 and the main-switch component's 2 carrying 
out a turn-on by this short circuit, it becomes possible to carry out the turn-off of 
the commutation side synchronous detection component 6 certainly. Moreover, in 
this circuit, since charge of an input capacitance is not performed when the input 
capacitance (between the gate sources) of the main-switch component 2 has 
connected too hastily, after the ON signal of a control pulse is outputted from the 
PWM control circuit 12, the effectiveness that the time amount by which the input 
capacitance of the main-switch component 2 is charged to turn-on potential is 
delayable is acquired. 

[0054] Drawing 8 shows the example of the 6th operation gestalt of this invention. 
This example of the 6th operation gestalt differing from said example of the 1st 
operation gestalt is having constituted the early off drive circuit 30 using the 



* 



logical circuit, and the other configuration is the same as that of said example of 
the 1st operation gestalt. The early off drive circuit 30 in this example of the 6th 
operation gestalt has the NOR gate 23 of a logical element, diode 24, a resistor 
25, and a capacitor 26, and is constituted. 

[0055] The outgoing end of the NOR gate 23 is connected to the gate of the 
commutation side synchronous detection component 6, and one input edge of 
the NOR gate 23 is connected to the flow way which connects the gate of the 
rectification side synchronous detection component 5, and the cut-water edge of 
secondary coil 4b of the Maine transformer 4. Moreover, secondary coil 1 1b of 
the drive transformer 1 1 rolls the input edge of the other side of the NOR gate 23 
through the parallel circuit of diode 24 and a resistor 25, and it is connected to 
the end edge. In addition, diode 24 makes the cathode side the sense by the side 
of the NOR gate 23. The end side is connected to the source side of the 
synchronous detection components 5 and 6, and the capacitor 26 is connected to 
the input terminal of the near NOR gate 23 to which the parallel circuit of diode 
24 and a resistor 25 is connected for the other end side. 
[0056] In this example of the 6th operation gestalt, when the ON signal of a 
control pulse is outputted from the PWM control circuit 12 and a reset pulse 
occurs in secondary coil 1 1 b of the drive transformer 1 1 , before the main-switch 
component 2 carries out the turn-on of the NOR gate 23, it carries out the turn-off 
of the commutation side synchronous detection component 6 in response to this 
reset pulse. Consequently, generating of the short-circuit current which originates 
in the turn-off delay of the commutation side synchronous detection component 6 
like said each example of an operation gestalt can be prevented, and efficient- 
izing and noise reduction of circuit actuation can be aimed at. In the circuit of this 
example of an operation gestalt, it is possible to carry out the turn-off of the 
commutation side synchronous detection component 6 also with H level output 
generated in secondary coil 4b of the Maine transformer 4 at the time of the turn- 
on of the main-switch component 2. However, in actual circuit actuation, since it 
is earlier a reset pulse appears in secondary coil 1 1 b of the drive transformer 1 1 



rather than H level output appears in secondary coil 4b of the Maine transformer 
4, turn-off actuation of the commutation side synchronous detection component 6 
is performed by the reset pulse of secondary coil 11b. 

[0057] The circuit parts of diode 24, a resistor 25, and a capacitor 26 included in 
the early off drive circuit 30 of this example of an operation gestalt have the 
function which extends the pulse width of the reset pulse which occurs to the 
drive transformer 11 and is added to the NOR gate 23. In addition, although the 
logical element was constituted from an example shown in drawing 8 in the NOR 
gate 23, it is possible to constitute the circuit which drives the turn-off of the 
commutation side synchronous detection component 6 using proper logical 
elements, such as an inverter and a NAND gate, as a circuit of the early OFF 
drive circuit 30. 
[0058] 
[0059] 

[0060] Each circuit of each example of an operation gestalt explained above is 
equipped with two transformers, the Maine transformer 4 and the drive 
transformer 1 1 . Although these two transformers are good also as a separate 
transformer configuration which became independent using the respectively 
separate core, respectively, they may constitute the Maine transformer 4 and the 
drive transformer 1 1 using one common core. 

[0061] When a coil is coiled using one core and it constitutes two transformers 4 
and 1 1 , for the miniaturization of equipment, it is desirable to lessen the number 
of winding of the coil of the drive transformer 1 1 . Moreover, since the width of 
face and pattern spacing of a coil pattern have the constraint on specification 
also when printing the pattern of a core and a coil on a substrate and forming two 
transformers on a substrate using one common core, when the number of 
patterns of a coil increases, there is a problem that a transformer will be enlarged. 
Therefore, as for the number of pattern winding of the coil of the drive 
transformer 1 1 , lessening is desirable also when forming two transformers 4 and 
1 1 on a substrate. 



[0062] However, when the coil of the drive transformer 1 1 and the number of 
winding of a pattern are lessened, the excitation inductance of a drive 
transformer becomes small, and in being the frequency of less than 1 Mhz like 
[ the switching frequency of the main-switch component 2 ] hundreds Khz(es), 
there is a situation that it becomes difficult to transmit the signal of the low 
frequency to a secondary from a primary the drive transformer 1 1 side. 
[0063] It is narrow-width pulse form voice, that is, he changes into the pulse form 
voice of high frequency, and is trying to form a serial LC resonance circuit by 
primary coil 1 1a of the drive transformer 1 1 using the input capacitance of the 
main-switch component 2, and to transmit a signal to a secondary from a primary 
the drive transformer 1 1 side in this point, and the above 1st - the example of the 
6th operation gestalt. Therefore, when it is made to operate by low frequency so 
that it may say that the switching frequency of the main-switch component 2 is 
less than 1MHz 500kHz, it is possible to transmit a reset pulse to a secondary 
with dependability without trouble from a primary the drive transformer 1 1 side. 
[0064] Therefore, the Maine transformer 4 and the drive transformer 1 1 are 
formed using one common core by considering as the circuitry of each above- 
mentioned example of an operation gestalt. The number of coils of the drive 
transformer 11 is lessened. The miniaturization of equipment, low-cost-izing, In 
spite of attaining space-saving-ization of transformer installation and making 
switching operation perform by low frequency It is possible to do so the epoch- 
making effectiveness that the pulse of the drive transformer 1 1 is certainly 
transmitted to the early off drive circuit 30, and the timing of turn-off actuation of 
the commutation side synchronous detection component 6 can be controlled 
correctly. 

[0065] In addition, this invention can take the gestalt of various operations, 
without being limited to the above-mentioned example of an operation gestalt. 
For example, it can consider as the circuitry of various combination patterns by 
what the combination of the circuit of a secondary is changed for the 1 -character 
side of the Maine transformer 4 shown in each above-mentioned example of an 



operation gestalt (circuit modification is added in that case if needed). 
[0066] Moreover, what is necessary is just to be, before a drain electrical 
potential difference occurs for the commutation side synchronous detection 
component 6 although timing of the turn-off of the commutation side synchronous 
detection component 6 was made into the turn-on front of the main-switch 
component 2 in each above-mentioned example of an operation gestalt (after the 
main-switch component 2 carries out the turn-on of the drain electrical potential 
difference of the commutation side synchronous detection component 6, it is 
behind for dozens ns and a forward electrical potential difference appears). 
[0067] It will be as following if this point is explained further. After the ON signal 
of a control pulse is outputted from the PWM control circuit 12, by the time the 
drive transformer 1 1 is excited and a reset pulse is outputted, for example There 
is delay for 20ns, and there will be delay for 20ns (by the time the drive switching 
device 7 turns on in response to a reset pulse, for example, until the input 
capacitance of the drive switching device 7 is charged). Furthermore, after the 
drive switching device 7 carries out a turn-on, by the time the input-capacitance 
charge of the commutation side synchronous detection component 6 is drawn out 
and the synchronous detection component 6 carries out a turn-off, there will be 
delay for 20ns. 

[0068] After the ON signal of a control pulse is outputted from the PWM control 
circuit 12, by the time the input capacitance of the main-switch component 2 is 
charged and the main-switch component 2 carries out a turn-on on the other 
hand, there will be delay for dozens of ns. There is delay for dozens of ns which 
will consider the leakage inductance of a transformer as a cause by the time the 
Maine transformer 4 is excited and the drain electrical potential difference of the 
commutation side synchronous detection component 6 appears in secondary coil 
4b, after the main-switch component 2 carries out a turn-on. 
[0069] Therefore, a time delay after an ON signal is outputted from the PWM 
control circuit 12 until the commutation side synchronous detection component 6 
carries out a turn-off By designing so that it may become smaller than a time 



delay after an ON signal is outputted from the PWM control circuit 12 until the 
drain electrical potential difference of secondary coil 4b appears in the 
commutation side synchronous detection component 6 Before the rectification 
side synchronous detection component 5 carries out a turn-on, the turn-off of the 
commutation side synchronous detection component 6 can be carried out. By 
this, generating of the short-circuit current resulting from the turn-off delay of the 
commutation side synchronous detection component 6 can be prevented 
certainly. 

[0070] Furthermore, at each above-mentioned example of an operation gestalt, it 
is N-channel MOS about each switching device of the main-switch component 2, 
the synchronous detection components 5 and 6, and the drive switching device 7. 
Although referred to as FET, you may constitute using the switching device of 
other classes, such as P channel MOS FET, a bipolar transistor, and IGBT, for 
example. 

[0071] Furthermore, the synchronous detection component 5 by the side of 
rectification of each above-mentioned example of an operation gestalt may use 
diode. 

[0072] Furthermore, although the example of a circuit of the DC-DC converter of 
a single output explained in the above-mentioned example of an operation 
gestalt, the insulating mold DC-DC converter of this invention is good also as an 
insulating mold DC-DC converter of many outputs (two or more outputs). 
[0073] Furthermore, although the resonance reset forward converter type 
insulating mold DC-DC converter was made into the example and each above- 
mentioned example of an operation gestalt explained it, this invention can be 
applied to a flyback converter type insulating mold DC-DC converter. Drawing 9 
shows the example. The circuit shown in this drawing 9 is the flyback converter 
type insulating mold DC-DC converter of current continuous mode. The circuit of 
this drawing 9 serves as circuitry which included the circuit of the resonance 
reset forward converter type early OFF drive circuit 30 of the example of the 6th 
operation gestalt shown in above-mentioned drawing 8 in the flyback converter 



type insulating mold DC-DC converter, and the same sign is given to the circuit 
element which is common in the circuit of each above-mentioned example of an 
operation gestalt. 

[0074] The circuit of drawing 9 stores electromagnetic energy in primary coil 4a 
of the Maine transformer 4, when the main-switch component 2 is a "on" period, 
and when the main-switch component 2 carries out a turn-off, it performs circuit 
actuation so that the stored energy may be transmitted to the secondary of the 
Maine transformer 4. 

[0075] Before the main-switch component 2 carries out the turn-on also of the 
circuit shown in this drawing 9 , it can prevent the decline in the circuit efficiency 
which carries out the turn-off of the synchronous detection component 6, and 
originates in the delay of the turn-off of the synchronous detection component 6, 
and generating of a noise. 
[0076] 

[Effect of the Invention] This invention equips a primary the Maine transformer 
side with a main-switch component, and synchronize the secondary of the Maine 
transformer at the time of the turn-on of a main-switch component, and it carries 
out a turn-off to it. In the insulating mold DC-DC converter which prepared the 
synchronous detection component which is synchronized at the time of the turn- 
off of a main-switch component, and carries out a turn-on The drive transformer 
which outputs a pulse when the ON signal of the control pulse which is 
connected to the charge circuit of said main-switch component, and drives said 
main-switch component is outputted, Since it considered as the configuration 
which prepared the early off drive circuit which carries out a turn-off before the 
main-switch component carried out the turn-on of said synchronous detection 
component in response to the pulse of this drive transformer Since the turn-off of 
the synchronous detection component has already been carried out when a 
main-switch component carries out a turn-on, it can prevent that originate in the 
delay of the turn-off of a synchronous detection component at the secondary of 
the Maine transformer, and the short circuit path which passes along a 



synchronous detection component is formed. 

[0077] Since it can prevent that a lot of short-circuit currents flow to the path 
which originates in the delay of the turn-off of said synchronous detection 
component, and passes along a synchronous detection component by this, while 
being able to prevent that big flow loss arises by the flow of this short-circuit 
current, the evil from which a short-circuit current serves as a noise source can 
also be prevented. It is possible to offer the insulating mold DC-DC converter of 
the high performance which is excellent in circuit efficiency and does not have a 
noise by this. 

[0078] Moreover, since loss of circuit actuation is small, the RF drive of low loss 
is possible and the commercial-scene demand of small lightweight and the low 
cost which are made into a future target, low loss, high performance, and a highly 
reliable RF type insulation mold DC-DC converter can be met enough. 
[0079] Furthermore, the increase in efficiency of the circuit actuation at the "off 
period of a main-switch component in the "off 1 period of a main-switch 
component since a synchronous detection component is mostly maintainable to 
an ON state over all fields can be attained by having considered as the 
configuration which performs turn-on actuation of a synchronous detection 
component by which a turn-off is carried out in said early OFF drive circuit by the 
reset pulse of the Maine transformer. 

[0080] Furthermore, before this main-switch component carries out a turn-on at 
the time of the ON drive of a main-switch component (at the time of the ON 
signal output of a control pulse), sufficient big output which carries out the turn-off 
drive of the synchronous-detection component can supply from a drive 
transformer to an early OFF drive circuit by carrying out as the configuration 
which established the short circuit actuation circuit in the primary the Maine 
transformer side at the moment of short-circuiting the input capacitance of a 
main-switch component momentarily, and raising the output of a drive 
transformer. Before a main-switch component carries out a turn-on, it is possible 
to carry out the turn-off of the synchronous detection component certainly at this, 



and the dependability of circuit actuation of turn-off delay prevention of a 
synchronous detection component can be raised. 

[0081] Furthermore, it considers as the configuration to which the turn-off of the 
synchronous detection component is carried out by drawing out the charge of the 
input capacitance of a synchronous detection component through the drive 
switching device in a turn-on condition. By establishing the pulse width opening 
circuit which extends the pulse of the drive transformer which carries out the turn- 
on drive of the drive switching device, and is added to a drive switching device in 
an early off drive circuit [ when the pulse width of the pulse outputted from a drive 
transformer is narrow ] Carry out the turn-on of the drive switching device 
certainly, and the charge of the input capacitance of a synchronous detection 
component is drawn out quickly. Before a main-switch component carries out a 
turn-on, the turn-off of the synchronous detection component can be carried out 
certainly, and the dependability of circuit actuation of turn-off delay prevention of 
a synchronous detection component can be raised. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the example of the 1st operation gestalt of 
the insulating mold DC-DC converter concerning this invention. 
[Drawing 2] It is the wave explanatory view of the main circuit element part of the 
example of the 1st operation gestalt. 

[Drawing 3] It is the circuit diagram of the example of the 2nd operation gestalt of 
an insulating mold DC-DC converter. 

[Drawing 4] It is the circuit diagram of the example of the 3rd operation gestalt of 
an insulating mold DC-DC converter. 

[Drawing 5] It is the explanatory view of a wave of operation of the pulse width 
opening circuit in the circuit of drawing 4 . 

[Drawing 6] It is the circuit diagram of the example of the 4th operation gestalt of 
an insulating mold DC-DC converter. 

[Drawing 7] It is the circuit diagram of the example of the 5th operation gestalt of 
an insulating mold DC-DC converter. 

[Drawing 8] It is the circuit diagram of the example of the 6th operation gestalt of 
an insulating mold DC-DC converter. 

[Drawing 9] It is the circuit diagram showing the example of an operation gestalt 

of a flyback converter type insulating mold DC-DC converter. 

[Drawing 10] It is the circuit diagram of the insulating mold DC-DC converter of 

the conventional example. 

[Description of Notations] 

1 (1a, 1b) Input terminal 

2 Main-Switch Component 

4 Maine Transformer 

5 Synchronous Detection Component 

6 Synchronous Detection Component 

7 Drive Switching Device 

10 (10a, 10b) Output terminal 

1 1 Drive Transformer 



30 Early Off Drive Circuit 

40 Moment Short Circuit Actuation Circuit 
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